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The pollen grains in the drop are examined under a binocular microscope at lOX 
magnification. Pollen tube formation of fertile pollen grains is usually 
apparent in 15-20 minutes at room temperature (75-80°F). Once the flowers are 
collected one individual can classify approximately 50 slides per hour. 
Pollen grains from male sterile plants are readily distinguished in the 
hanging drop. Occasionally, shrunken, well-dispersed pollen grains which do 
not germinate are detected. These are usually from anthers which have dehisced 
the day prior to sampling and upon resampling prove to be from fertile plants. 
This method provides a technique for removing fertile plants from the 
maintainer line in order to achieve controlled natural hybridization. Because 
the maintainer line has white flowers and grey pubescence, poll en donors carry-
ing dominant markers can be used as parents in natural . crosses thus avoiding 
the need to identify fertile plants in the maintainer. But where appropriate 
pollen donors are unavailable for the experimenters' purposes, then classifi-
cation as outlined above is necessary. 
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1) Induction of sterility in soybeans with ethidium bromide. 
Ethidium bromide (EB), an acridine compound which binds to nucleic acids, 
has been used as a mutagen in peanuts by Levy and Ashri (1975). Burton and 
Hanna (1976) induced cytoplasmic male sterile mutations in pearl ~illet with 
EB and suggested that EB as a cytoplasmic mutagen might aid in the development 
of a cytoplasmic male sterile nuclear restorer system in other crops. The 
following i s a report on preliminary attempts to induce cytoplasmic male 
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sterility in soybeans using seed treatments of ethidium bromide. 
Before treatment, soybean seeds were wrapped in damp paper towels for 
16 hr (overnight). This was necessary to prevent seeds from rupturing when 
introduced to the EB solutions. The seeds were then soaked in distilled water 
solutions of EB at room temperature and in the dark. (EB is inactivated by 
light.) At the end of the treatment period, the seeds were rinsed, wrapped in 
wet paper toweling and placed in a 28°C incubator for two days to test for 
germinability. 
In the beginning, we found that the treatment concentrations used by 
Levy and Ashri for peanuts (500 ppm EB for 24 to 168 hr) were too severe for 
soybeans. After several trials, we found soybeans to be more tolerant to 
treatments in the range from 500-62.5 ppm EB for l to 4 hr and decided to use 
that range for more extensive testing. 
In January 1976, we planted, in pots in a greenhouse, 'Lee ' and 'Bragg' 
seeds which had been treated with EB concentrations of 150 ppm for 1Y2 hr. 
The time was increased to 3 hr for Bragg because it seemed unaffected by the 
1Y2 hr treatment. Among the plants which survived, there were many which 
showed varying degrees of stunted growth. Some of the plants showed partial 
or complete sterility. 
In the spring 1976, seeds of the varieties 'Lee 74', 'Ransom' and 'Jack-
son' were treated with solutions of 250 ppm EB for 3Y2 hr and planted immedi-
ately in the field. We found that the stunted phenotypes which we observed 
in the greenhouse did not survive in the field. Table l shows the number of 
seeds treated, the number of plants which survived to maturity, and the number 
of plants recovered which appeared to be sterile or partially steri le. These 
plants had one or more of the following characteristics: rosettes of undevel-
oped pods at some of the nodes, reduced seed set, and a preponderance of one-
seeded pods. 
The seeds produced on the sterile-appearing plants or plant parts were 
presumably the result of natural cross-pollination. These seeds will be 
planted in the field in the spring 1977. If the sterility is cytoplasmically 
inherited, it should be evident among the progeny provided that a dominant 
fertility restorer gene was not contributed by the pollen parent. 
The low survival rate of the treated seeds in the field, indicated the 
need for lower treatment concentrations. Seeds of Ransom, Jackson and Lee 74 
were further tested with concentrations of 500, 250, 125, 62.5 and 0 ppm EB 
Variety 
Ransom 
Jackson 
Lee 74 
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Table l 
Field survival rate and the number of sterile plants 
produced by ethidium bromide treatment 
No . of No. of plants 
seeds surviving to No. of sterile-
treated maturity appearing plants 
8,000 245 7 
3,500 193 4 
8,000 15 l 
for 2V2 hr. After treatment, the seeds were genninated for 2 days, then 
planted in sand flats and grown for 3 weeks. The seedling survival rates are 
presented in Table 2. There wa s , in general, a linear increase in survival as 
the concentration of EB decreased. It should be noted that the percent sur-
vival under field conditions would probably be less than the survival rates 
shown in Table 2. 
Treatment 
Table 2 
Mean percent survival of soybt~~ seedlings grown for 
3 weeks in sand flats 
Vari etJ'. concentrations 
Lee 741' i (ppm) of EB Ransom 
500 18.6 31.0 
250 39.6 53.0 
125 49 . 4 73.0 
62.5 71.0 82.6 
0 84.0 83.4 
lsd = 15.4 l sd = 11. 6 
CV= 24.2 CV= 15 . 0 
t means of 6 replications, 50 seeds per replication. 
tt means of 4 replications, 50 seeds per replication. 
Jackson H 
50.0 
63.0 
80.5 
82.5 
92.0 
lsd=ll.2 
CV= 9. 8 
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In conclusion, our preliminary results show that EB will induce steril-
ity in soybeans. It also appears that there are definite genotypic differ-
ences in sensitivity to EB. 
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